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Abstract— This study aims to explore how the state of 
Penang could enhance a circular approach to single-use 
plastic by implementing a new federal policy (Malaysia’s 
Roadmap Towards Zero Single-Use Plastic 2018-2030). The 
study involves twelve semi-structured interviews with key 
stakeholders, including representatives from both the state 
and the federal governments, city council, producers, 
manufacturers, NGOs and the recycling facilities. The study 
clarifies what a zero single-use plastic policy means, presents 
alternatives to conventional single-use plastic as well as 
introduces several means of enhancing a circular approach 
towards single-use plastic such as improved waste 
management system, stakeholders’ engagement, Extended 
Producer Responsibility, effective policy enforcement, a need 
for clearer communications along with identifying measurable 
Key Performance Objectives.  
Keywords: circular economy, single-use plastic, 
policymaking, change management 
I. INTRODUCTION  
The study aims to explore how the state of Penang can 
move towards a zero single-use plastics (SUP) by 2030 to 
comply with a new federal environmental policy. Plastic 
waste has become a major problem in Malaysia as the 
country is ranked as one of the top mismanaged plastic 
waste destinations in the world [1]. To address the issue, the 
government of Malaysia has proposed a new environmental 
policy to curb single-use plastic by 2030 (Malaysia’s 
Roadmap Towards Zero Single-Use Plastics 2018-2030). 
The policy aims to curb plastic pollution by either replacing 
or banning single-use plastic items in the country. The 
strategic change is rather complex and requires numerous 
stakeholders to be on board. Hence, a sophisticated 
understanding of the stakeholders’ perspectives to achieve 
this mission by 2030 is required. This study explores the 
definition of zero SUP from the perspectives of the various 
stakeholders, available alternatives to conventional plastic, 
and recommendations for Penang on how to enhance a 
circular approach towards SUP. 
II. MATERIALS AND METHODS 
A. Literature Review 
As the modern economy is heavily rooted in plastic 
manufacture, many advocate for a transition from a linear to 
a circular economy. The concept can be defined as an 
economic development model which aims to increase 
resource-utilization efficiency and environmental efficiency 
as well as reduce the dependence of economic development 
on limited natural resources [2]. Indeed, it may be possible 
for reusable packaging to create substantial cost savings, 
and if used in pooled systems across companies and 
industries, significant value beyond packaging could be 
created [3]. A major challenge, therefore, exists to develop 
alternative and targeted and circular waste management 
systems to promote the integration of plastic into a circular 
economy [4]. Traditionally, this is achieved through 
legislation, regulations and policies [5] such as adopting 
special taxes/bans [6] engaging with producers to create a 
deposit scheme for plastic bottles [7] or incentivizing 
production of biodegradable materials to replace 
conventional plastic [8] as well as it is about raising 
awareness amongst the public about plastic pollution [9] 
and educating the public [10]. All the above reinforce the 
crucial role of authorities and policymakers when tackling 
the problem [11]. 
1. Bioplastic 
Governments try to encourage replacing conventional 
plastic bags with biodegradable plastic. Biodegradable 
plastic bags are intended to break down more rapidly than 
conventional plastic bags, and are, therefore, believed to be 
less persistent as litter [8]. However, there are no reports on 
complete biodegradation of those bags [12], and often they 
contribute to microplastics [13]. Furthermore, due to higher 
prices of biodegradable resins [14], some plastic bag 
producers misrepresent the standard for their biodegradable 
products in marketing their goods to save money [15]. With 
relatively little information about the waste treatment of 
biodegradable plastics [16] and in the absence of clear 
labeling, marking for consumers and/or adequate waste 
collection, biodegradable plastics could magnify the 
existing problem of plastics leakage and create further 
challenges for mechanical recycling [17]. Although 
plenty of academics have expressed their concerns, the use 
of compostable plastics has been promoted around the 
world [18], including some developing countries with 
relatively poor waste management infrastructure where the 
likelihood of those products reaching an appropriate waste 
stream seems low [13]. 
Nevertheless, some companies offer fully compostable 
bags which can dissolve in water. However, such products 
tend to be significantly more expensive than a conventional 
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plastic bag [19]. What is more, due to the lack of sufficient 
infrastructure amongst developing countries, many 
biodegradable plastic bags will not decompose correctly as 
they will end up either in landfills or get incinerated [18]. 
2. Public involvement 
Zhijun and Nailing both agree [20] governments need to 
engage with the broader public extensively for a new policy 
to be successful. System changes must be designed within a 
specific context; based on a thorough diagnostic of the 
issue, problem-solving in nature and in consultation with the 
various stakeholders. Reforms must be sensitive to the 
environment and its peculiarities. Additionally, identity, 
actions and choices of individuals are influenced by the 
concept of habitus. Thus, it is critical to understand what 
influences public managers' actions and decisions within the 
specific process in the host environment while taking into 
consideration public perceptions of value. According to 
Kollmuss and Agyeman [21], increased knowledge and 
awareness about environmental dilemmas can change 
environmental attitudes, influence environmental behaviour 
and decrease irresponsible human practices towards nature. 
Similarly, Aminrad et al. claim that by increasing the level 
of awareness about plastic pollution, it is possible to 
influence people’s behaviour, since awareness correlates 
with attitudes and willingness to start a change [22] as well 
as creates a sense of environmental responsibility [23]. In 
contrast, Hammami et al. [24] notice that there is no 
difference in plastic utilisation per day between the 
knowledgeable and non- knowledgeable participants of their 
study. Authors also observe that although participants know 
recycling is a way to dispose of plastic products, most of 
them dispose of it in the dustbin which can be due to an 
insufficient number of recyclable bins or a gap between the 
level of awareness and best practice. Abila and Kantola [25] 
explain the tendency towards pro-environmental behaviour 
is motivated instead by monetary gains or incentives rather 
than environmental rationale and both argue that the 
introduction of financial incentives for recyclables is 
required in order to boost consumers' participation in the 
recycling. To conclude, raising awareness can help to 
manage the correct disposal SUP; however, the financial 
incentive might be needed, especially in the initial stages. 
3. Extended Producer Responsibility 
Incentivising recycling of SUP may be achieved through 
the implementation of Extended Producer Responsibility 
(EPR), which is defined as an environmental policy 
principle in which a producer's responsibility is extended to 
the post-consumer stage of a product's life including take-
back, recycling and final disposal [26]. It is based on the 
fact that producers are best-positioned parties to make the 
required changes regarding collection and recycling to 
minimise the negative impacts of their products. Not only 
does the private sector have more capabilities and resources 
than any other actor but also has the ability to drastically 
advance the transition towards a circular model [27]. 
Indeed, by incentivising, EPR for SUP does contribute to a 
significant increase in recycling rates and reduction of 
littering [28] as well as encourages smarter and more 
sustainable design of plastic products [29]. Nevertheless, the 
current low demand for recycled plastics results in low 
commodity prices [30] and often is associated with low-
value or niche applications [17] which can discourage 
producers from investing in rather costly EPR facilities [31]. 
Linderhof et al. [32] argue, however, that the 
introduction of mandatory EPR initiatives such as a deposit-
refund scheme for plastic bottles will stimulate companies' 
cooperation. It can be noted that there has been a shift from 
voluntary initiatives of producers to the introduction of 
mandatory programs by governments due to the apparent 
ability to achieve higher collection and recycling rates [33]. 
Pazoki and Zaccour [34] argue, however, that governments 
must come up with a clear definition of a producer as EPR 
can target producers, importers, brand owners and even 
users depending on the definition. Equally, policymakers 
must recognise that different products face varying after-
market conditions [35]. Perhaps an EPR programme for 
plastic bags may not be as effective as the one for plastic 
bottles. Moreover, policymakers must explicitly articulate 
the range of responsibilities for each supply chain member 
while equally focusing on the enforcement [35]. 
4. Enforcement 
Governments must pay increased attention to the issue 
of weak enforcement [20][28]. For example, when 
analysing EPR, there are some small importers who have 
successfully avoided paying the EPR fee, relying on weak 
government enforcement [36]. To enable effective 
enforcement, firstly, there is a need for clear and relevant 
regulations, as often the provisions in the policy are generic 
in nature and not effective [37]. Secondly, effective 
enforcement must form an organic structural system that 
addresses government regulation, legal sanctions, fines, 
persuasion, denounciation [38 recycled] as well as the 
power to prosecute littering offenders [39]. Thirdly, Ijaiya 
and Joseph [40] observe that the discordance in the 
relationship among the tiers of government limits the 
effectiveness of enforcement; therefore, there is a need for a 
clear division of powers. Fourthly, poor communication 
among the internal departments as well as the lack of clarity 
about the roles of the federal and state ministries can further 
impact poor enforcement [40]. Okorodudu-Fubara [41] 
observes, however, for the government to function 
effectively, agencies must be financially viable as 
inadequate funding might affect environmental law 
enforcement. Indeed, poor waste management indicates that 
waste generation is mostly associated with the economic 
status of a society, their weak economy-social factors 
affected by the absence of proper environmental legislation, 
financial management and administrative capacities [42]. 
5. Key Performance Indicators (KPI) 
When implementing a new environmental policy, it may 
be useful to measure the effectiveness of the policy. Key 
Performance Indicators (KPIs) are indexes used to evaluate 
the crucial factors related to a defined goal (such as zero 
single-use plastics policy), and the success of the 
organisation in achieving this goal depends on these factors. 
Identifying the crucial factors and following up with them is 
one way to know how the policy is implemented [43]. 
Zaman [44] states that a set of indicators is essential for 
measuring the performance of waste management. 
Admittedly, Lo-Iacono-Ferreira et al. [45] encourage 
assessors to consult stakeholders regarding their interest in 
the new environmental policy. Taking into account the 
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stakeholders' interests significantly improves the likelihood 
of addressing successful action plans. Nevertheless, 
addressing stakeholders’ interests require particular 
expertise to avoid obstacles in the decision-making process 
that can lead to paralysis [46]. 
6. Manufacturers and recyclers 
Both the European Commission [17] and the EMF [3] 
acknowledge that to curb SUP effectively, action from all 
stakeholders in the plastics value chain, including 
manufacturers and recyclers, is required. When it comes to 
recycled plastics, manufacturers of plastic articles and 
packaging have very little or no motivation to take into 
account the needs of recycling or reuse when designing a 
product. Plastics tend to be highly customised to meet each 
producer’s functional and aesthetic demands. This diversity 
can complicate the recycling process, make it costlier, and 
affect the quality and value of recycled plastic on top of 
negatively impacting the value of recycles [17]. Vadenbo et 
al. [47] also mention quality being key as materials must 
have the ability to fulfil the functionality of the raw 
materials in order to compete with virgin stock feedstock. 
Eriksen et al. explain [48] the quality of plastic waste is 
affected mainly by the contamination level of the recovered 
plastic. Hence, adequate source separation and sorting will 
ensure a better quality of recycled plastic material. Growth 
and expansion of plastic recycling are, therefore, often 
restrained by insufficient volumes and low quality of 
collected plastic waste [28]. Perhaps the low volume of 
recyclables could be linked to public awareness, as 
discussed in section 2.2 as well as the lack of strict 
regulations. 
7. Public value and quadruple bottom line 
Finally, initiatives to improve waste management and 
reduce SUP require the participation of both the public and 
private sectors [49]. The authorities have a crucial role in 
leading a strategic change towards a zero SUP society [11] 
As the system of dependents within the SUP, the supply 
chain seems to be rather complicated, and the importance of 
taking the right decisions can be vital. It is crucial to look at 
the the issue through the lenses of both Public Value (PV) 
and quadruple bottom line. Blanes [50] argues that often, 
policymakers construct reforms without considering the 
specific context of the environment. This could indeed 
manifest in the lack of in-depth diagnosis, limited 
consultation with stakeholders or in avoiding the context of 
the problem. If society is encouraged to move toward a less 
wasteful reality, the change can be reflected, not only in 
respect towards nature but also in establishing new 
measures of impact on the environment, people, as well as 
the purpose of the decision making. 
B. Methodology overview 
Twelve semi-structured interviews with key 
stakeholders including authorities (both the federal and the 
state government), city council, environmental government 
agency as well as recyclers, plastic manufacturers and a 
private company utilising SUP packaging have been 
conducted. The stakeholders were selected based on a 
report of the Malaysian Government that defined the 
critical role of the Federal and the State Governments, 
Manufacturers, City Councils, NGOs and Business 
Operators as well as recycling facilities for the 
implementation of SUP policies [1]. Therefore, purposive 
sampling was chosen as it allows for identifying and 
selecting information-rich cases related to the phenomenon 
of interest [51]. Critical figures such as managing directors, 
chief executives, as well as government or parliament 
officials, were interviewed for the study as they had access 
to the appropriate contextual and situated knowledge [52]. 
 Confirming and disconfirming case is pursued to 
analyse whether the direction of the federal policy 
resonates with the stakeholders outlined in the policy. The 
authors aimed to replicate Gale’s [53] approach when 
analysing the gathered data in the case study. Yin [54] 
believes that a case study is suitable for a research format 
that attempts to explore a modern phenomenon within a 
real- life context, which is tackling plastic pollution for this 
study. A data analysis software called NVivo was used to 
identify the key themes emerging from the interviews that 
were visualized in a word cloud. The authors look for 
themes that were either overarching or mismatching. An 
analysis of primary qualitative data was undertaken in a 
manner that aimed to complete a rigorous comparison of 
topics and concepts extracted from information in 
interview transcripts highlighting similarities and 
differences of approaches. The gathered data is coded both 
manually and using NVivo. These similarities and 
differences are presented in section three. 
III. RESULTS 
A. Zero single-use plastics (SUP) 
The study shows the government is aware of how much 
society is dependent on plastic. SUP include plastic bags, 
plastic bottles, plastic straws, bottle caps and a diverse range 
of food packaging [3]. A zero SUP policy aims to divert 
from landfill as much SUP as it is possible by enhancing 
recycling and composting single-use plastics. Instead of 
fully banning SUP, the policy aims to replace conventional 
SUP with a more environmentally friendly solution, 
therefore, the government must provide support for the 
businesses to help them transit. The new approach can 
manifest in refuse, reduce, reuse and recycle attitude or by 
the transition of the plastic industry from conventional 
plastic to biodegradable plastics such as SUP made of 
organic and compostable materials. However, currently, 
there are no affordable alternatives on the market. Indeed 
Spencer [19] mentions that there is a high price associated 
with any alternatives for conventional plastics, which is a 
barrier when trying to reduce SUP in Penang. Consequently, 
the study suggests the new definition of zero SUP as an 
environmental policy that aims to divert from the landfill as 
much single-use plastics as it is possible by enhancing 
recycling and composting SUP . 
B. Alternatives to conventional plastics 
The study shows the federal government is actively 
promoting biodegradable plastic and compostable products. 
The federal government seem to be supportive of SUP only 
when they are made of bio-plastic, rather than eliminating 
SUP all together. In contrast, the state of Penang is actively 
discouraging bioplastic, which is considered not good for 
the environment. In addition, plastic manufacturers are also 
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against the idea of bio-plastic due to its negative impact on 
the environment as well as due to the high costs of 
production. Plastic manufacturers are keen to tackle plastic 
pollution; however, they do not believe the federal 
government has come up with an appropriate solution to 
solve the plastic problem (“Replacing the packing you will 
solve the problem of litter and plastic pollution”). 
Penang indeed does not support bioplastic, and a state 
government agency suggests using items that are either fully 
compostable or reusable such as metal/paper straws or 
seaweed packaging. On the downside, such alternatives can 
be life-threating in some cases (Metal drinking straw 
warning after the death of a woman) [55]. What is more, the 
price of the alternatives can be a few times more expensive 
than conventional plastic, and the alternative plastic is often 
not as durable or versatile as the conventional plastic [19]. 
In other words, some stakeholders are not supportive of a 
new policy as they do not consider bio-plastic safe for the 
environment. 
Furthermore, according to recyclers, workers are unable 
to distinguish a biodegradable bag from a conventional SUP 
bag. Consequently, both types of plastic are treated in the 
same way and end up in a landfill or escape to the 
environment. It confirms that biodegradable plastics without 
clear labelling for consumers or adequate waste collection, 
can magnify the existing problem of plastics leakage and 
create further challenges for mechanical recycling [17]. 
Therefore, it does seem that the approach towards SUP and 
waste management can be more holistic. In short, the study 
indicates gaps from the proposed plastic-pollution policy 
and its implementation. 
C. Circular approach - recommendations 
1. Improved waste management system 
The study identifies five key findings that can enhance 
more circular approach towards SUP in Penang. The plan to 
replace conventional plastics with bioplastics requires, 
firstly, a well-developed waste management system to 
ensure an adequate end of life for compostable bioplastics. 
Additionally, there is almost no industrial composting 
available, which reinforces a need for investment in the 
appropriate facilities. This is crucial in order for bioplastics 
to be diverted from landfill and processed correctly in 
Penang. Equally, it is vital to increase the number of 
recycling points at condominiums, universities or public 
spaces. Indeed, there might be barriers that impede 
households from recycling as current practices may be 
confusing and not accessible. Further research and possibly 
more awareness campaigns might be needed. 
2. Key Performance Indicators 
Secondly, key performance indicators must be applied to 
ensure a smooth transition towards a circular model for 
SUPs. Currently, there are limited criteria which measure 
how successful environmental initiatives are and how good 
recycling is in Penang. For example, recycling rates vary 
from 32% to 45% depending on the stakeholder, and there is 
no substantial proof to back up the numbers. Indeed, the 
quoted recycling rates seem questionable, especially when 
compared with an average recycling rate in Europe, which 
is 45 % [56]. This emphasises a need for clearer and more 
transparent key performance indicators. Accordingly, 
Zaman [44] states that a set of indicators are crucial for 
measuring the performance of waste management activities 
3.  Extended Producer Responsibility (EPR) 
Thirdly, an introduction of a deposit scheme through 
Extended Producer Responsibility (EPR) can reduce the 
amount of SUP going to landfill. The challenging nature of 
the EPR [32] is identified in the study as not all stakeholders 
are supportive of the idea yet. Some beverage companies 
are not keen to implement the deposit scheme voluntarily; 
that is why the government should consider introducing a 
mandatory deposit scheme in the country. One of the 
reasons why companies prefer to use virgin material for the 
packaging is because as recycled plastics are considered 
highly contaminated; therefore they are believed to be of 
low value [48]). This puts emphasis on the role of the 
federal government to consider a mandatory [33] Extended 
Producers Responsibility scheme. 
4. Policy Enforcement 
Fourthly, a well-researched matter of weak policy 
enforcement [20] is identified in the study. Authorities must 
pay attention to the enforcement through positioning a 
mandatory approach towards environmental legislation as 
the majority of stakeholders agree that a voluntary approach 
is not very efficient in Malaysia. Equally, stakeholders 
agree that there is a need for a law to be created to support 
enforcement practices. In contrast, the state government is 
exploring the concept of the “Educational Enforcement” 
where actions are triggered by a high level of awareness and 
a sense of duty. Such a “disciplined society” may sound 
rather idyllic and may be difficult to achieve when 
comparing with opinions from other stakeholders who are 
calling for controlled and robust legislation to enhance the 
enforcement. Additionally, a coordinated approach 
supporting either a voluntary or a mandatory approach is 
needed from authorities to ensure a smooth transition 
towards a circular economy. 
5. Clarity of communications 
To enhance the circular approach towards SUP, a 
coordinated approach from both the federal and the state 
governments is required. Some stakeholders find that the 
local and federal governments lack clear and coordinated 
top-down communications (e.g. two ministers, one pushes 
hard on single-use plastics, and the other is trying to reduce 
the waste). Both the federal and the state governments need 
to agree on coordinated roles and strategies when 
addressing SUPs. This highlights a need for the authorities 
to engage with all stakeholders extensively to ensure a 
successful implementation of new policies. These can 
become an ongoing barrier for the implementation of further 
developments of zero single-use policies if not addressed in 
a timely manner. 
6. Federal government engaging openly with all 
stakeholders 
Although the federal government confirms key 
stakeholders have been consulted on the new environmental 
policy, some key stakeholders expressed their concern that 
their voices have not been heard (“The Government did not 
consult with us properly). Additionally, numerous 
stakeholders are not supportive of bio-plastic being an 
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appropriate solution in addressing plastic pollution. 
However, the federal government does not seem to consider 
these concerns. Thus, there is a need for better engagement 
with stakeholders to look at the problem more holistically 
for a more innovative and effective solution. 
To sum up, the transition towards a circular economy is 
complex and can be challenging. The state must work 
effectively with the federal government to ensure a 
coordinated approach in tackling plastic pollution as well as 
create an open dialogue with all the stakeholders. A 
mandatory Extended Producer Responsibility can encourage 
residents to recycle while a robust and transparent waste 
management system will ensure bioplastics and 
compostable SUP are diverted from landfill. Lastly, Key 
Performance Objectives must be set to track the progress 
while addressing the complexity of weak policy 
enforcement. 
IV. CONCLUSIONS 
To conclude, this study aimed to explore how the state 
of Penang can move towards a zero single-use plastics by 
2030 to comply with a new federal environmental policy. 
The findings show that both federal and state governments 
play a crucial role in leading the change by establishing the 
direction, engaging with the stakeholders, and co-creating 
policies to implement, enforce, and monitor the new 
environmental policy. Thus, to achieve a zero SUP, there is 
a need to co-create and co-produce value with identified 
stakeholders. With an investment in alternative, fully 
compostable or recyclable materials along with an improved 
and integrated waste management system, it may be 
possible to divert a significant amount of single-use plastics 
from the landfill. Consequently, Penang can become one of 
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